disease (CVD) is the leading cause of morbidity and mortality among older patients with bipolar disorder (12, 13) . Some of the most common medical conditions (diabetes, hypertension, hyperlipidemia, and obesity) observed in older patients with bipolar disorder are also the leading risk factors for CVD (14) , and often occur at a younger age among patients with bipolar disorder compared to those without bipolar disorder (8, 9) .
Nonetheless, compared to those without bipolar disorder, patients with this illness are less likely to receive adequate care for CVD-related conditions (15) (16) (17) (18) . Only half receive adequate CVD risk monitoring related to atypical antipsychotic use (e.g., cholesterol screening) (17) , and a substantial proportion have reported barriers to medical care (18) .
Hence, interventions that improve quality of medical care for older persons with bipolar disorder are sorely needed. This paper describes the development and implementation of a medical treatment model for patients with bipolar disorder, the Bipolar Disorder Medical Care Model (BCM). We discuss the need for a new treatment approach for older patients with bipolar and medical disorders, how the BCM evolved from previously developed treatment models, the development of the BCM, and key issues regarding its implementation.
A bipolar medical treatment model is needed
Older patients with bipolar disorder are more prone to the adverse effects of medical comorbidity than their younger counterparts because of aging combined with the cumulative burden of mania and depression over the life span and use of multiple medications (19) (20) (21) . These characteristics can contribute to poor adherence and unstable treatment course, ultimately resulting in suboptimal outcomes (19, 20) . The use of atypical antipsychotic medications as mood stabilizers has also increased the risk of diabetes and subsequent CVD in older patients with bipolar disorder (21) , and the adverse effects of these medications will become more apparent as the U.S. population ages. Furthermore, unlike other mental disorders, the alternating manic and depressive symptoms associated with bipolar disorder can lead to long periods when the patient has little or no contact with friends or providers (e.g., during a manic episode). Manic episodes may also be associated with binge eating and nonadherence, while depressive episodes can be associated with sedentary lifestyle (8, 19, 20) , all of which can increase the risk of CVD and other medical conditions.
The fragmentation of mental health and general medical care is another substantial barrier faced by older patients with bipolar disorder. Bipolar disorder is primarily managed in the mental health setting (22) , and as the primary focal point of their care revolves around the mental disorder, other conditions are given less attention (23) . Among older patients in particular, medical conditions may also be missed because they often present with milder physical symptoms than in younger individuals and older patients may fail to recall medical symptoms or conditions, or their medical illnesses may be overlooked (23) . Many of these patients have health care needs that span several locations (e.g., medicine, rehabilitation), and they often have trouble accessing medical care at a different location due to functional limitations and transportation barriers (e.g., reliance on public transportation) (24, 25) .
Evolution of medical treatment models
Few treatment models have been developed to address gaps in quality and outcomes of medical care for individuals with mental disorders, and none has been developed for bipolar disorder. Early treatment models designed to improve medical outcomes for patients with mental disorders involved enhancing access through co-location of general medical clinicians within mental health facilities (26) or establishment of treatment teams (27) . However, these approaches may be too costly for smaller sites to implement and sustain over time.
Alternatively, Ômanual-basedÕ treatment models, such as the Chronic Care Model (CCM) (28) , that focus on enhancing existing services within a treatment setting have been shown to improve management of chronic medical illness in primary care patients (29, 30) and depression in older primary care patients (31) . The CCM promotes coordination of care across different providers via a care manager, patient self-management education, and guideline implementation. This multifaceted approach is necessary for improving quality and outcomes because guideline dissemination alone is ineffective in improving quality and outcomes of care (30) . Moreover, patient-focused behavioral interventions that constitute self-management approaches are most likely sustainable if coupled with ongoing care management (30, 31) . Care managers, who are usually nurses or social workers, can also assist older patients in navigating across multiple (i.e., medical and psychiatric) providers.
However, no published CCM-based models exist to manage general medical conditions (e.g., CVD) in older patients with bipolar or other mental disorders. The Bipolar Collaborative Chronic Care Model was recently developed based on the CCM to improve mental health outcomes in patients with bipolar disorder (32) (33) (34) . However, this model was not designed to address medical issues, as no linkages were established with medical care providers.
Methods
The BCM was adapted from the Bipolar Disorder Collaborative Chronic Care Model developed by Bauer et al. (32, 33) and Simon et al. (34) to emphasize behavioral change and facilitated medical care access for reducing the risk of CVD in patients with bipolar disorder. The BCM intervention study was developed in late 2005 and implemented beginning March 2006. The BCM included three components: patient self-management support, care management, and guideline dissemination focused on medical treatment in bipolar disorder ( Table 1 ). The overarching premise of these BCM components is that optimal health outcomes and CVD risk reduction cannot be achieved without effective strategies for controlling symptoms (e.g., manic, depressive), and that effective symptom control is essential for maximizing treatment adherence and health behavior change (e.g., improving diet, exercise). In addition, symptom control is maintained through patient selfmanagement education combined with ongoing, anticipatory support through care management.
BCM intervention components
Each BCM component is described briefly below. Further details regarding the BCM components are available from the authors.
Self-management. The BCM self-management program was adapted from the Life Goals Program, a group-based psychoeducational program for bipolar disorder (35) . Additional material added to the program included CVD risk in the context of bipolar disorder (36) , strategies for improving diet and exercise habits (37) , and tips for engaging general medical providers for older and ⁄ or medically ill patients. The self-management program included four two-hour sessions led by the study care manager ( Table 2 ). Sessions were held on a weekly basis and patients were given workbooks with additional information covered in the sessions. While self-management sessions were delivered in group sessions, patients were allowed to make up sessions over the phone as long as they attended at least one of the sessions in person.
Care management. The care management component was implemented at the completion of the Guideline implementation. A series of one-hour continuing medical education (CME) in-services were held that addressed CVD risk in older patients with bipolar disorder for all primary care and mental health providers. Sessions were based on the American Diabetes Association (38) and American Heart Association guidelines for managing diabetes and CVD risk factors (36) , and managing psychotropic drug toxicity effects in older patients with bipolar disorder based on American Psychiatric Association guidelines (39) . Pocket cards summarizing these recommendations for metabolic syndrome risk monitoring, psychotropic drug toxicity monitoring, and reminders to promote diet and exercise with patients were also handed out as part of the educational sessions (Table 3) .
Usual care. Patients assigned to the usual-care arm continued to receive their care through their usual providers but did not receive the BCM self-management program or care management (Table 1) . However, both the intervention and usual-care providers received the guidelines. No monitoring of usual care occurred in order to avoid the Hawthorne effect; however, we collected information from patient chart reviews on utilization in order to monitor potential contamination (if any) across treatment arms.
Model fidelity. Fidelity to the intervention was promoted using an effectiveness-oriented approach.
That is, instead of tightly controlled treatment team meetings that are infeasible in routine care settings, we used the following techniques to maintain and monitor fidelity to the BCM without burdening staff. First, the care manager was trained by study staff over a three-day period in August 2005. Second, we implemented fidelity measures based on data from care manager logs and chart review, including number of self-management sessions completed, number of calls, and degree to which the registry was completed for each encounter.
Pilot study setting
We chose to adapt and test the BCM within Veterans Affairs (VA) because it serves a disproportionate number of older patients compared to the general population, with the majority experiencing co-occurring conditions that often exclude them from participating in clinical trials (39) . Although still serving a predominantly white male population, the VA also serves increasing numbers of minority and female individuals, notably with the number of women veterans now exceeding 1.6 million (>6%) (24, 25) . Given that the VA patient population is on average 10 years older than the general population, this patient population may reflect the U.S. general population of the future. The VA can also inform the implementation of integrated care models such as the BCM because the organizational barriers to integrated care observed in the VA (e.g., administrative, professional separation) can also exist outside this system (40) . Not all VA mental health clinics provide general medical services, and many patients with serious mental illness still live a considerable distance away from specialty mental health services (41) .
Intervention design, selection, and eligibility criteria
We conducted a prospective, randomized, singlesite, single-blind intervention pilot study at a large VA mental health facility in Pittsburgh, PA, USA, to determine if BCM, compared to usual care, improved quality and outcomes related to general medical care for patients with bipolar disorder. This facility serves as the primary source of mental health care for the vast majority of veterans in the Western Pennsylvania region. The nearest VA general medical clinic is located at a facility that is approximately seven miles from the mental health clinic.
Patient inclusion criteria were: (i) adult patients in the Continuous Improvement for Veterans in Care-Mood Disorders cohort who had an active diagnosis or treatment plan for bipolar disorder [I, II, or not otherwise specified (NOS)] from a clinician; (ii) assigned a primary care provider in the VA; and (iii) diagnosis of or receiving treatment for at least one of the following medical conditions most strongly related to CVD risk: hypertension, hyperlipidemia, diabetes mellitus, or obesity [or body mass index (BMI) >25]. We chose to include patients with bipolar II disorder or bipolar disorder NOS because of evidence suggesting that these patients experience a similar level of functional decline and medical comorbidity compared to those with bipolar I disorder (11) .
Patients were excluded if they (i) had unresolved substance intoxication or withdrawal, such as appearing to be intoxicated (e.g., incoherent, slurred speech); (ii) were already enrolled in a mental health program with a mobile outreach component in which clinical caregivers deliver services to the patient in the community (e.g., assertive community treatment or intensive case management); or (iii) were unwilling or unable to provide informed consent or comply with study requirements at the time of enrollment. Eligible patients were consented, enrolled, and randomized to receive either the BCM or ÔenhancedÕ usual VA care (guideline implementation only).
Eligible patients were then randomly selected by the data analyst and contacted via telephone by a survey coordinator, and completed a baseline assessment over the phone and subsequent assessments at three and six months. Enrolled patients were then randomized by the study data analyst to receive the BCM or usual care. This randomized controlled trial was reviewed and approved by local institutional review boards.
Assessments and selection of outcomes
Assessments were completed over the phone by a survey coordinator who was blinded to randomization assignment. These 30-minute assessments included questions on key outcomes and other patient factors, including demographics, behaviors, and treatment perspectives. Additional information on utilization, comorbidities, lab values representing CVD risk factors, and other clinical variables was collected from a chart review conducted by the survey coordinator at baseline and six months.
Our primary outcomes included physical and mental health-related quality of life, and secondary outcomes included global functioning and bipolar disorder symptoms. Health-related quality of life was assessed using the 12-item Short Form Health Survey (SF-12), which generates a physical and mental health summary score (range: 0-100) (42) . The SF-12 was found to be highly correlated with the SF-36 on the mental health (r = 0.91) and physical health (r = 0.92) summary scores (42) . Global functioning was measured using the World Health Organization Disability Assessment Scale (WHO-DAS) (43), a 12-item assessment of the degree of functional impairment experienced within the past month regarding self-care (e.g., bathing, dressing), mobility (e.g., standing, walking), cognition (e.g., remembering), social functioning (e.g., conversing), and role functioning. Bipolar disorder symptoms were assessed using the Internal State Scale (ISS), a 15-item self-completed instrument that generates subscales reflecting depressive, manic, or euthymic symptoms. The ISS has high test-retest reliability, and the symptom subscales are highly correlated with clinician ratings of current episode (44) .
We also assessed patient demographics, socioeconomic status, support, and health behaviors (substance use and adherence), and treatment characteristics thought to potentially influence the effect of the BCM on outcomes. Alcohol use was measured using one question that reflects hazardous, or ÔbingeÕ drinking (defined as five or more drinks on a single occasion) from the Alcohol Use Disorders Identification Test (45) . Illicit drug use and smoking were assessed using the Composite International Diagnostic Interview Survey short form survey (46) . Adherence was assessed based on the number of missed doses within the past week, which was strongly correlated with other valid measures of adherence (e.g., electronic monitoring) (47) .
Treatment characteristics such as access to medical care and self-efficacy in managing chronic illness were also included in the patient survey. We included questions from the Cunningham Access to Care Survey (48) , which asks about perceived barriers to needed medical care using a five-point Likert scale. Patients also completed a survey on perceived self-efficacy in self-managing chronic illness developed by Lorig et al. (49) . Other treatment characteristics such as current medications were collected from medical records using a standardized chart review form.
Evaluation
This paper reports on the baseline characteristics of the study sample (demographics, behaviors, and baseline outcome scores), fidelity, feasibility ⁄ acceptance, and overall implementation. Descriptive statistics were used to assess baseline characteristics of the study population, describe the distribution of our main outcome (quality of life as measured by the SF-12 physical and mental health component scores), fidelity to the treatment model, and overall satisfaction with the self-management program. Our fidelity measures included number of self-management sessions offered by the care manager and attended by patients, number of calls made by the care manager and those completed by the patient, and the number of completed registry entries on each patient. We also evaluated the modelÕs feasibility and acceptance (participant satisfaction). We also analyzed the BCMÕs implementation by reviewing care manager contacts, and estimated the total time the care manager spent on the BCM.
Results

Sample characteristics and retention (tolerability)
Between March and June 2006, 79 patients were confirmed to be eligible for the BCM study. Of the 79, 61 were randomly selected to be contacted for participation. Of the 61, three were lost to followup (4.9% dropout), leaving 58 patients who completed baseline and follow-up surveys.
Patient baseline characteristics are presented in Table 4 . The mean age was 55.3 years (SD = 8.4; range: 30-73), and 29% (n = 17) were 60 years of age or older. Overall, 8.6% (n = 5) were female, and 8.6% (n = 5) non-white (African American). The demographics of our patients were similar to the demographic characteristics of all VA patients diagnosed with bipolar disorder based on the VA National Psychosis Registry (i.e., mean age = 52 years, 13% women, 9% African American) (34) . In addition, 39.7% (n = 23) lived alone and 31.0% (n = 18) relied on a VA van or public transportation to get to appointments.
Most patients (76.8%, n = 44) were diagnosed with bipolar I disorder and 41% (n = 24) were prescribed atypical antipsychotic medications. The majority (80%, n = 47) were diagnosed with hypertension, 75% (n = 44), with hyperlipidemia, and 32% (n = 19) with diabetes; 88% (n = 52) were overweight (BMI>25) and 19% (n = 11) were diagnosed with coronary artery disease. In addition, 90% (n = 52) were diagnosed with two or more CVD-related conditions. Almost a quarter (20.7%, n = 12) reported current alcohol use (binge drinking) or illicit drug use at the time of enrollment. Almost a quarter reported some trouble accessing medical care.
Mean overall physical and mental health-related quality of life (SF-12) scores at baseline were, respectively, 36.6 (SD = 7.6) and 33.1 (SD = 7.1). In contrast, mean SF-12 physical and mental health summary scores are 50 (SD = 10) for the U.S. general population.
Model fidelity
The mean number of completed self-management sessions (group or phone) was 3.7 out of 4 (SD = 0.7; range: 2-4). The mean number of group sessions completed in person was 1.8 (SD = 1.8; range: 1-4 sessions) and the mean number of phoneonly sessions was 1.9 (SD = 1.6; range: 0-3 sessions). The primary reason reported for missing group sessions was lack of transportation. One patient did not attend remaining group sessions because he felt anxious in public settings. The mean number of post-group completed care management calls over the three-month period was 6.6 (SD = 2.8; range: 0-11 calls) and the mean number of attempted or completed calls was 10.6 (SD = 4.8; range: 3-18 calls). Most (95%) of these calls were recorded in the registry, and 85% of registry entries were completed by the care manager.
Satisfaction
We rated the overall satisfaction with the selfmanagement program among the first 12 enrollees using an anonymous survey. Out of 12, nine returned the surveys. Of the nine, five (56%) rated the program (all four sessions) as ÔexcellentÕ and four (44%) rated it as Ôvery good.Õ The most common topics that they found helpful included coping with symptoms and making a plan for their medical provider. What respondents liked most included the opportunity to talk, the focus on bipolar disorder, and the workbook. Suggested improvements included providing more details regarding the specific medications for bipolar disorder (Table 5) . At least two patients expressed to the care manager that they were using the selfmanagement program as a Ônew starting pointÕ to help them maintain a new job after being out of work for several months due to bipolar disorder.
Implementation
Based on a review of completed call summaries from the file registry, we found a wide variation in patient clinical issues that were addressed by the care manager. For example, one patient expressed concerns regarding medication side effects. After discussing these concerns with the care manager, the care manager relayed the patientÕs information to his mental health provider, who promptly scheduled a follow-up appointment. In another instance, the patient failed to show up for an appointment because of fatigue. The care manager prompted the health care provider to follow up with this patient to determine the cause of the fatigue. Additional issues covered in the calls included cutting down on alcohol use, grief regarding the loss of a loved one, encouraging exercise to relieve stress, encouraging the patient to obtain a fasting lipid panel, and physical symptoms (e.g., anemia). In all cases in which the care manager followed up with the patientÕs provider regarding urgent matters, the provider was able to see the patient or get back to him or her within a few days.
We also found that the care manager collected information from patients not available from the Symptom scores based on the Internal States Scale. Total scores were generated for depressive (0-20 points), manic (0-50 points), and euthymic symptoms (0-30 points). For depressive and manic symptoms, lower is better. For euthymic symptoms (well-being), higher is better.
electronic medical record, including symptoms, moods, and disposition (e.g., current job or home). The care manager primarily relied on this information to monitor patient progress and track communication with providers rather than the electronic medical record, which was seen as Ôinformation overload.Õ The VA electronic medical record was used primarily to record each session or phone call in order to count these encounters as visits. Finally, we estimated the total time the care manager spent on the BCM. The care manager recorded the total amount of time spent on each patient over the three-month period, including group sessions, call attempts, calls, and charting (e.g., in the electronic medical record and registry) by recording this information on a continued basis for each patient encounter using the registry. We then totaled up the number of hours spent per patient and multiplied this number by four to reflect an annualized estimate. Overall, the care manager was estimated to spend an average 32 h on each patient per year, in which 20.5 h were spent on the phone care management, 4.9 h per patient on the self-management program, and 6.6 h documenting and charting.
Discussion
Our baseline results indicate that this randomized controlled trial of the BCM enrolled a vulnerable patient population. A disproportionate number of individuals live alone, rely on public transportation, report substance use, and report some problem accessing medical care. Baseline health-related quality of life scores were lower than national norms. It is noteworthy that many of these patients may not have been enrolled in more tightly controlled efficacy studies, which often directly exclude patients based on medical or substance use comorbidities, or indirectly exclude them through intensive treatment models (e.g., multiple visits and assessments requiring transportation to and from the clinic).
Despite the fact that we enrolled a more vulnerable patient population, our retention, fidelity, and evaluation results suggest that the BCM was successfully implemented. Dropout rates were small (<5%) and fidelity to the BCM was on par with previous CCM-based models (80%) (33) . In fact, in clinical trials, the rate of treatment adherence can range from 43-78% (50). We were able to improve model fidelity in our study by offering Ômake-upÕ self-management sessions over the telephone to individuals who did not complete all sessions in person. While the telephone sessions did not include the group interactions that are crucial for helping patients discuss bipolar disorder management strategies, such contacts nonetheless provided comparable information, encouragement, and tips regarding symptom control, lifestyle changes, and provider engagement. Workbook is the best tool IÕve received from the VA since starting in 1991 Of my Ôrapid cyclingÕ bipolar psychosis-picked up a number of key points that can be put away to use that will help me stay out of the hospital IÕm always looking for signs of highs (manic) which happen to me, that I let them go too far. I begin to lose touch with the real world Things that arenÕt real take me past the point that get me in trouble with loved ones, friends and relationships, affect my entire being
Most patients surveyed were satisfied with the self-management program, and it may have satisfied an unmet need for psychoeducation and promotion of healthy habits tailored to patients with bipolar disorder. A review of the care management contacts also revealed that the care manager served as an effective liaison between patients and providers, notifying the latter about more urgent patient concerns, which prompted the provider to schedule a visit or call with the patient. Hence, telephone contacts may have mitigated transportation barriers experienced by these patients, as many relied on public transportation or the VA van to get to appointments. The care manager primarily relied on the registry to track patient progress and collect information from telephone contacts, rather than the existing VA electronic medical record. Given that older patients often face transportation barriers, health service interventions should perhaps be customized to accommodate telephone or telepsychiatry contacts.
Our preliminary data on care manager time also suggest that the BCM can potentially benefit more patients than existing treatment models for serious mental illness. We estimated that the care manager spent on average 32 hours per patient per year, which is on par with estimates of care manager time previously reported in prior bipolar disorder interventions (33) . This estimate results in a total yearly caseload of about 50-60 patients for a fulltime nurse care manager, while alternative models such as Intensive Case Management often limit caseloads to 12 patients per case manager. This represents an appropriate caseload, as older patients with bipolar disorder are often too ill to be managed through routine outpatient care, yet are often functioning well enough not to need intensive case management. Moreover, future research will determine whether a BCM model solely based on telephone management is as effective and cost efficient as the current BCM, which includes in-person group sessions.
The strengths of this pilot study include the use of randomization to pilot test one of the first models designed to improve medical care quality in bipolar disorder, and the BCMÕs effectivenessoriented design that facilitates its implementation in routine care practice. Still, there are limitations to this study that warrant consideration. First, the intervention was limited to a single VA site; however, this site served as the catchment area for the majority of veterans in care in the Western Pennsylvania region. The VA population is also an older and more indigent patient population, which can reflect other patient populations outside the VA (e.g., Medicaid clients). Second, the VAÕs extensive electronic medical record system, which includes medical and mental health care, may not reflect the resources seen in typical non-VA practices.
In light of the strengths and weaknesses of the BCM study, there are a number of future research directions regarding the further development and implementation of manual-based medical treatment models for older patients with bipolar disorder. Notably, additional studies should assess the long-term impact of the BCM on CVD-related risk factors such as high blood pressure and cholesterol, and determine if manual-based models can reduce the risk of CVD and related disorders. In addition, future research should focus on the implementation and dissemination of manualbased medical care models for bipolar disorder in community-based settings, especially those that are not well integrated compared to the VA setting. A number of older individuals with mental disorders live in rural areas, and emerging technologies such as telepsychiatry could play an important role in improving access to medical care for this group. Finally, an estimate of the interventionÕs cost and cost-effectiveness will be helpful in sustaining the models in routine care settings once the research project is completed.
Overall, the BCM is a promising and feasible treatment model for sites that cannot afford intensive treatment teams or co-locating providers from different specialties. Our preliminary data suggest that the BCM can be implemented in a routine care setting that serves a vulnerable, older, and more medically ill patient population. Ultimately, the BCM can potentially benefit older patients with bipolar disorder, who are increasingly suffering from medical illness, through a manualbased strategy that may ultimately improve outcomes and overall recovery.
